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Abstract 


Nowadays, Information Technology is an integrated as a part of our life activities. It does not affect only teaching 
and learning methods at all levels, but also the teaching styles of each teacher with suitable for the digital age. 
Therefore, the standardized platform should create for all teachers to effectively serve the future education policy. 
This research aims to synthesize and develop a framework of an artificial intelligence learning platform for 
education and estimate the framework’s suitability. The research is discussed into three phases: 1) synthesizing an 
intelligent learning platform by using Artificial Intelligence (AD), 2) developing a framework of an artificial 
intelligence learning platform for education, and 3) evaluating the suitability of the framework by 15 experts. The 
result found that the suitability evaluation of the framework of an artificial intelligence learning platform for 
education was very good. The results showed that this framework could develop a learning platform for preparing 
transformation to the digital age. 


Keywords: digital learning platform, intelligent learning platform, artificial intelligence 
1. Introduction 


There are many issues to improve the quality of life and one of the important issues is being the quality 
enhancement in education (Voratitipong et al., 2018). The United Nations (UN) has designated education as one 
of the 2030 (Sustainable Development Goals: SDGs). The fourth article of the SDGs is on promoting equal 
education and promoting lifelong learning for everyone (Aroonsrimorakot & Vajaradul, 2016; Sachs, 2012; 
United Nations, 2015). From the past to present, education has undergone tremendous changes which affect all 
our lives. The education does not only end up in the classroom, but it is also changing the pattern to “Learning 
for life”. The pictures of past studies have been replaced with new technology like smart phones, high speed 
internet, and so on. Today, people around the world can learn online about all topics and can access information 
from a variety of sources from all over the world. In addition, all students can learn at anytime, anywhere at your 
convenience through mobile phones, tablets, and computers. When technology comes into a part of our life, it is 
inevitable that technology will be a key factor in changing the education. The adoption of digital technology as a 
tool in teaching and learning or known as “Platform of digital learning”. It is the learning management that is 
timed to the changing of the world situation and focus on encouraging people to seek self-knowledge from 
digital and social media. Consequently, the population in digital age has the ability to create and develop 
innovative learning to meet the needs of self-learning through the aptitude creation of a free-to-use social 
learning platform. 


The guidelines for developing educational personnel to have the digital skills must be started developing people 
in equality knowledge and integrating with the knowledge they have by focusing on learning model 70:20:10. 
This will reduce the lecture and add other relevant learning instead. However, there will be a digital platform to 
support teaching and learning through information technology systems. Starting with online teaching, which has 
the trials are widely used, including training to develop teachers’ skills and educational personnel can choose the 
corrected and appropriated technology. This platform can be used as an add-on for teaching and learning and has 
a positive effect on teachers and learners (Ratchagit, 2019). 


Today, technology plays an important role in changing the world. It is not only for the lifestyle of human beings, 
but it is also included with the response to consumer demand for the business sector and enhancing the efficiency 
of both public service and the government sector (Institute for Innovative Learning, 2020), in particular, took a 
role in education. Technology can help to enhance and increase the potential of education, especially “Artificial 
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Intelligence or AI”. However, artificial intelligence technology does not replace teachers; it is a combination 
between automation and the instructor’s attention. Since learning is not writing code or command systems like a 
robot, it is personalized learning tailored to the individual student. Everyone has equal access to quality learning, 
and artificial intelligence technology will greatly promote education which is very useful for students and 
instructors themselves. In addition, artificial intelligence helps reduce teachers’ work time and helps to reduce 
mistakes that may occur, for example, checking homework or test and creating effective teaching and learning 
materials. The above examples are causing the application to promote many studies, and it also helps teachers or 
tutors answer questions for individual students known as “Teacher assistant”. It is considered a special channel 
that allows students to easily consult with teachers and get quick answer (Creative Thailand, 2018; Plook, 2019; 
Tuemaster, 2020). As previously said, the researcher is interested in developing the framework of an artificial 
intelligence learning platform for education to help improve the educational system or curriculum to be suitable 
for changing the world. So that teachers and learners can adjust their lifestyles in a balanced way. 


2. Research Objectives 

* To synthesize the intelligent learning platform using artificial intelligence. 

* To develop the framework of an artificial intelligence learning platform for education. 

* To estimate the suitability of the framework of an artificial intelligence learning platform for education. 
3. Literature Review 

3.1 Digital Learning Platform 


A Digital learning platform refers to a learning environment that connects with the learners in two-way by using 
technology tools to support all or part of the learning. The tools focus on learners and teachers, and software that 
were designed to provide comprehensive help in the educational process. Likewise, this tool can improve the 
learning experience of learners as well as makes the learning environment become a digital learning environment 
with limitless freedom (Artuso & Graf, 2020; Bujang et al., 2020; Pratsri & Nilsook, 2020; Faustmann et al., 2019; 
Iliashenko et al., 2019; Yanga & Yenb, 2016). 


3.2 Intelligent Learning Platform 
3.2.1 Definition of an Intelligent Learning Platform 


An intelligent learning platform refers to a learning system designed to create intelligence by focusing on 
human-computer interaction. Then it is a tool that helps to improve the efficiency of evaluating academic 
achievement, which analyzes data to monitor learners’ technology learning and assessments. Besides, the 
intelligent learning platform can analyze strengths and weaknesses of learning to improve teachers’ teaching level 
as well as stimulate learners’ interest in learning and promote the development of balance learning (Adenowo, 
2018; Diao, 2020; Gong, 2020; Yang & Wu, 2017; Zheng, 2018). 


3.2.2 Elements of an Intelligent Learning Platform 


Table 1. Synthesis of elements of an intelligent learning platform 


Elements References 

1) User 

oe (Adenowo, 2018; Artuso & Graf, 2020; Diao, 2020; Faustmann et al., 2019; Gong, 2020; 
Tliashenko & Bikkulova, 2019; Yang & Wu, 2017; Zheng, 2018) 

Pa eee (Adenowo, 2018; Artuso & Graf, 2020; Diao, 2020; Faustmann et al., 2019; Gong, 2020; 
Tliashenko & Bikkulova, 2019; Yang & Wu, 2017; Zheng, 2018) 

ee (Adenowo, 2018; Artuso & Graf, 2020; Diao, 2020; Faustmann et al., 2019; Gong, 2020; 


Tliashenko & Bikkulova, 2019; Yang & Wu, 2017; Zheng, 2018) 


2) Learning Platform 


(Adenowo, 2018; Artuso & Graf, 2020; Faustmann et al., 2019; Iliashenko & Bikkulova, 2019; 


1. Learning Content Management Systems 
Zheng, 2018) 


2. Learning Management Systems (Iliashenko & Bikkulova, 2019) 

3. Classroom Management System (Artuso & Graf, 2020; Iliashenko & Bikkulova, 2019; Zheng, 2018) 

4. Virtual Learning Environments (Artuso & Graf, 2020; Awang, 2018; Diao, 2020; Iliashenko & Bikkulova, 2019) 
5. Course Management System (Artuso & Graf, 2020; Gong, 2020) 
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6. User Management System 


(Artuso & Graf, 2020; Diao, 2020; Faustmann et al., 2019; Gong, 2020; Iliashenko & Bikkulova, 
2019; Yang & Wu, 2017; Zheng, 2018) 


7. Supporting System 


(Adenowo, 2018; Artuso & Graf, 2020; Diao, 2020; Faustmann et al., 2019; Gong, 2020; 
Iliashenko & Bikkulova, 2019; Yang & Wu, 2017; Zheng, 2018) 


8. Intelligent Tutoring System 


(Zheng, 2018) 


9. Massive Open Online Course (MOOC) 


(Zheng, 2018) 


3) Intelligent Technology 


1. Web Service 


(Artuso & Graf, 2020; Faustmann et al., 2019; Gong, 2020; Yang & Wu, 2017; Zheng, 2018) 


2. Mobile Technology 


(Yang & Wu, 2017) 


3. Virtual Reality: VR 


(Iliashenko & Bikkulova, 2019) 


4. Artificial Intelligence 


(Adenowo, 2018; Artuso & Graf, 2020; Diao, 2020; Iliashenko & Bikkulova, 2019; Zheng, 2018) 


5. Online Classroom 


(Gong, 2020) 


6. E-learning 


(Awang, 2018; Faustmann et al., 2019; Siron, 2020) 


7. Embedded Process Monitoring 


(Adenowo, 2018) 


4) Curriculum 


1. Curriculum 


(Artuso & Graf, 2020; Gong, 2020) 


2. Learning Achievement 


(Diao, 2020; Gong, 2020) 


3. Content 


(Artuso & Graf, 2020; Yang & Wu, 2017) 


4. Supplement of Advance Learning 


(Yang & Wu, 2017) 


5. Data Analysis 


(Yang & Wu, 2017) 


6. Assessment 


(Artuso & Graf, 2020; Gong, 2020; Yang & Wu, 2017) 


7. Assessment Indicators 


(Gong, 2020) 


8. Quality Monitoring Students’ 


(Gong, 2020; Yang & Wu, 2017) 


9. Practice 


(Diao, 2020) 


From Table 1, the intelligent learning platform resulting from the synthesis of relevant research can conclude into 
four components as follows: 


1) User: learner, teacher, and admin. 


2) Learning platform: learning content management systems, learning management systems, classroom 
management system, virtual learning environments, course management system, user management system, 
supporting system, intelligent tutoring system, and Massive Open Online Course (MOOC). 


3) Intelligent technology: web service, mobile technology, virtual reality, artificial intelligence, online classroom, 
E-learning, and embedded process monitoring. 


4) Curriculum: curriculum, learning achievement, content, a supplement of advance learning, data analysis, 
assessment, assessment indicators, quality monitoring students’, and practice. 


3.3 Artificial Intelligence for Education 
3.3.1 Definition of an Artificial Intelligence 


Artificial intelligence refers to technology that simulates human intelligence and behavior to think like humans 
and imitates human actions (Anagnostopoulou et al., 2020; Maneehaet & Wannapiroon, 2019; Tang & Hai, 2021; 
Yu, 2021), which are developed based on working principles and incoming technology. Moreover, it helps in 
working or making decisions instead of human intervention and working wisely (O’Brien, 2020). It also can 
recognize, learn, and automate tasks without human command (Copeland, 2020; Frankenfield, 2020; Haenlein, 
2019; Hamet & Tremblay, 2017; Marsden, 2017; Szolovits, 2018; Zhang & Dafoe, 2019). It aims primarily to 
make computer performance more comprehensive and cultivate intelligent patterns of thinking linking humans to 
computers to make them smarter (Han, 2019). As one of the most advanced information technologies globally, 
Artificial intelligence technology has made many advances in fields such as Speech recognition, Automatic 
control, Organization management, and Teaching system (Yang et al., 2018). 


3.3.2 Artificial Intelligence Technology 


Artificial intelligence technology can be classified into four types of functionality: reactive machines, limited 
memory, theory of mind, and self-awareness (Hintze, 2016; Johnson, 2020; Lateef, 2020). Further it can be 
classified into three types by capabilities: Artificial Narrow Intelligence (ANI), Artificial General Intelligence 
(AGD, and Artificial Super Intelligence (ASD) (Biswal, 2020; Fourtané, 2019; Joshi, 2019). 
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3.3.3 Artificial Intelligence Technology to Support Learning Platforms 


A learning platform that uses artificial intelligence technology to support is a further step of the education 
system. On the other hand, there are still many people who may not realize the benefit or the importance of 
adopting artificial intelligence technology to help develop and improve the education system. Therefore, 
artificial intelligence technology may not be well known worldwide. There are many benefits to implementing 
artificial intelligence technology to support learning platforms. It does not only help to shorten the working time, 
but it also helps to increase the capacity in various tasks that humans cannot do, for example, analysis of the 
knowledge level of the learners, offering retrospective communication, helping to plan for improvement of the 
teaching and learning curriculum as well as aiding in teaching and learning to be more effective (Kuprenko, 
2020). 


4. Method 
The research method was divided into three phases according to the research objectives as follows: 


Phase 1: Synthesis is an artificial intelligence-based intelligent learning platform. To begin, materials and 
research on digital learning platforms, intelligent learning platforms, and artificial intelligence technology were 
reviewed. There were forty issues published in the international research-based system between 2016 and 2021. 
After that, elements of an intelligent learning platform were synthesized, and artificial intelligence technology 
was presented in an illustration plan and the essay, as shown in Figure | and Figure 2. The research tool validity 
was analyzed by content analysis. 


Phase 2: A framework of an artificial intelligence learning platform for education was developed. The data 
obtained from research in Phase | was used to develop a framework of an artificial intelligence learning platform 
for education, as presented in an illustration plan and the essay in Figure 4. 


Phase 3: The suitability of the framework of an artificial intelligence learning platform for education was 
evaluated. Use questionnaires as a data collection tool from 15 experts who had more than five years’ experience 
in the relevant field. Therefore, experts were selected, and each of their expertise in the digital learning platform, 
intelligent learning platform, and artificial intelligence. The research instruments were the framework of artificial 
intelligence and a learning platform for education. All survey questions utilized a 5-point Likert scale. The 
arithmetic mean and standard deviation were utilized in the data analysis. 


5. Results of Research 
5.1 The Results of the Synthesis Documents and Research 
5.1.1 Elements of Artificial Intelligence Learning Platform 


Artificial intelligent learning platform consisted of four main components: user, learning platform, intelligent 
technology, and curriculum. Each main component had a different sub-component. The first component was the 
user, which consisted of a learner, teacher, and admin. The second component was the learning platform, which 
consisted of a user management system, supporting system, intelligent tutoring system, and Massive Open Online 
Course (MOOC). The third component was intelligent technology, which consisted of web service, mobile 
technology, virtual reality, artificial intelligence, online classroom, E-learning, and embedded process monitoring. 
The last component was the curriculum, which comprises a supplement of advanced learning, data analysis, 
assessment, assessment indicators, quality monitoring students’, and practice. (See Figure 1) 
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Learning 


atcince)eaal 


Supplement 


Figure |. Elements of an intelligent learning platform 


5.1.2 Artificial Intelligence Technology 


Artificial intelligence technology can be classified into four types based on functionality: reactive machines, 
limited memory, theory of mind, and self-aware, and can be classified into three types regarding capabilities: 
Artificial Narrow Intelligence (AND, Artificial General Intelligence (AGD), and Artificial Super Intelligence (ASI) 


as shown in Figure 2. 
Reactive 
Machines 
Limited 
Capabilities Artificiol General 


Memory | 
Al intelligence (AGI) 
Treory of | 
Mind 


Self-Aware 


Artificial Norrow 
Intelligence CANI) 


Artificial Super 
Intelligence (AS)) 


Figure 2. Type of artificial intelligence technology 
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5.2 Framework Design 


This step is the development of a framework of an artificial intelligence learning platform for education, 
comprising elements of an intelligent learning platform. This includes artificial intelligence technology and 
intelligent education. Outlined in Figure 1 and Figure 2 are the results of the synthesis of an intelligent learning 
platform and artificial intelligence technology to develop into an artificial intelligence learning framework, as 
shown in Figure 3. Then all data was developed into a framework of an artificial intelligence learning platform for 
education, as presented in Figure 4. 


Intelligent Education 


Web Service 


Learner Mobile Technology 


Virtual Reality 


Artificial 
Intelligence 


Teacher 
Online Classroom 
E-learning 


Embedded Process 
Monitoring 


User | Telesliate) Platform Teid=ilile[=lalme=lelalslelielenyg (@vlsalerel ela 


Intelligent Learning Platform 


a Ulaendielsleliiatay-\| Capabilities Al 
Reactive Machines Artificial Narrow Intelligence (ANI) 
Limited Memory Theory of Mind Artificial General Intelligence (AGI) 
Self-Aware Artificial Super Intelligence (ASI) 


Figure 3. Artificial intelligence learning framework 
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Figure 4. Framework of artificial intelligence learning platform for education 


5.3 The Evaluation Results Platform 


The suitability of the framework of an artificial intelligence learning platform for education was evaluated. The 
researchers invited 15 experts to carry out an evaluation. The results were shown in Table 2. 


Table 2. Suitability of the framework of an artificial intelligence learning platform for education (n = 15) 


Result Rate of 


Description Se Sone : 
Mean S.D. Appropriateness 


1) Artificial Intelligence 

1. Functionality Al: Reactive Machines, Limited Memory, Theory of Mind, Self-Aware 4.67 0.62 Very good 
2. Capabilities AI: Artificial Narrow Intelligence (ANI), Artificial General Intelligence 
(AGI), Artificial Super Intelligence (ASI) 

Summary 4.63 0.61 Very good 


4.60 0.63 Very good 


2) Intelligent Learning Platform 


1. User: learner, teacher, admin 440 0.74 Very good 


2. Learning Platform: learning content management systems, learning management systems, 


classroom management system, virtual learning environments, course management system, 


: ; : : 4.20 0.68 Good 
user management system, supporting system, intelligent tutoring system, 
Massive Open Online Course (MOOC) 
3. Intelligent Technology: web service, mobile technology, virtual reality, 
utinet os = = 4.20 0.68 Good 


artificial intelligence, online classroom, E-learning, embedded process monitoring 


4. Curriculum: curriculum, learning achievement, content, supplement of advance learning, 
. a . oo : : 4.27 0.70 Very good 
data analysis, assessment, assessment indicators, quality monitoring students’, practice 


Summary 4.27 0.69 Very good 
3) Intelligent Education 4.27 0.59 Very good 


4) The framework of an artificial intelligence learning platform for education is suitable for 


. 440 0.74 Very good 
practical use. 


Overall Summary 4.38 0.67 Very good 


Table 2 shows the evaluation by 15 experts regarding the appropriateness of the artificial intelligence learning 
platform for education. With respect to the evaluation results of the artificial intelligence learning platform for 
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education, overall, it was found to be at a very good level (Mean = 4.38, S.D. = 0.67). When examining each 
component, artificial intelligence was at a very good level (Mean = 4.63, S.D. = 0.61). Second, an intelligent 
learning platform was found to be at the optimal level (Mean = 4.27, S.D. = 0.69). Furthermore, intelligent 
education was found to be at a very good level (Mean = 4.27, S.D. = 0.59). The artificial intelligence learning 
platform for education was suitable for practical use at a very good level (Mean = 4.38, S.D. = 0.67). 


6. Discussion 


The framework of an artificial intelligence learning platform for education has three elements: artificial 
intelligence technology, intelligent learning platform, and intelligent education. Based on the research of designing 
a framework of an artificial intelligence learning platform for education, it can be summarized as follows: 


Artificial intelligence technology consists of the following components: functionality AI and capabilities AI. 
Functionality AI has four types: reactive machines, limited memory, theory of mind, and self-aware. Capabilities 
AI contains three types: Artificial Narrow Intelligence (ANI), Artificial General Intelligence (AGD), and Artificial 
Super Intelligence (ASI). Biswal (2020) conducted research on types of Artificial Intelligence that are necessary to 
learn in 2020. The above elements are made to form an intelligent machine from vast volumes of data to perform 
human-like tasks. Furthermore, the research on types of Artificial Intelligence conducted by Joshi (2019) indicated 
that the higher number of the same elements is used in research to make machines emulate humanlike functioning, 
the higher degree to which an AI system can replicate human capabilities. 


Regarding the intelligent learning platform, there must be the following components: user, learning platform, 
intelligent technology, and curriculum, as seen in the study conducted by Artuso and Graf (2020), who examined 
the Science and Math courses in a Danish digital learning platform. According to the study, it was found that the 
digital learning platform must consist of the elements mentioned above. Moreover, in line with the research by 
Gong (2020), who investigated the evaluation mechanism of learning achievement based on an intelligent learning 
platform, it will use all the elements mentioned above. 


To summarize, intelligent education was the application of artificial intelligence technology and intelligent 
learning platform, which were used in the education system and enabled the education system to be more 
intelligent. 


From an assessment of 15 experts, they found that an artificial intelligence learning platform framework for 
education is very suitable. As a result, this platform is suitable and could be used as a framework to develop a 
learning platform of modern smart education to prepare for the digital transformation. 


7. Conclusion 


In this study, a framework of an artificial intelligence learning platform for education was presented. The findings 
revealed that thee framework may create a learning platform for preparing the digital era transition. The rise of 
entry into artificial intelligence technology, educational institutions need to learn, adapt, and develop constantly. 
When educational institutions are prepared to cope and be aware of the current situation, provide more knowledge, 
and be always open-minded to learn new things, the education system will probably gain the utmost benefits from 
using artificial intelligence technology. Artificial intelligence technology could be an important tool for teaching 
and learning, applied in various fields of instructional management. It is not only to help a teacher manage to learn 
but also to enable students to learn and expand their knowledge to be more diverse. At present, artificial 
intelligence technology is the changing and more remarkable field of education. Moreover, teaching and learning 
through intelligent systems are developed from a small platform as an application in a smart classroom and leading 
to the development of modern educational structures, which is considered an aid that allows the education system 
to be more developed. 
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